Insulin-induced normoglycemia improves ischemic outcome in hyperglycemic rats.
Hyperglycemia is known to aggravate ischemic brain damage. This study sought to determine if preischemic insulin-induced normoglycemia would improve outcome in hyperglycemic rats. Normal rats and rats with 5-7 days of streptozotocin-induced diabetes were studied. Normal rats served as either fasted normoglycemic controls or dextrose-infused (hyperglycemic) controls. In the acutely diabetic rats either no insulin was given or insulin was given at 30 or 90 minutes before ischemia so as to induce preischemic normoglycemia. All rats underwent 10 minutes of forebrain ischemia. After 5 days of recovery, motor function and histological outcome were assessed. Untreated diabetic rats and dextrose-infused control rats had greater hippocampal CA1 damage than normoglycemic control rats. In contrast, insulin-treated diabetic rats had less hippocampal CA1 damage than either untreated diabetic rats or dextrose-infused control rats. Injury in the two insulin-treated groups was not significantly different from that in the normoglycemic control group (all three groups had plasma glucose values of 120-150 mg/dl immediately prior to ischemia). Despite similar plasma glucose values (300-400 mg/dl), fewer postischemic seizures (0% versus 67%) were observed in the untreated diabetic group than in the dextrose-infused control group (p < 0.001). Hyperglycemia caused by either dextrose infusion or streptozotocin-induced diabetes resulted in exacerbated ischemic brain damage. Insulin therapy to rapidly induce preischemic normoglycemia improved outcome from forebrain ischemia in the acutely diabetic rats. Glucose-infused hyperglycemic rats frequently exhibited postischemic generalized seizures while acutely diabetic rats did not. The latter results implicate some adaptive/protective mechanism associated with acute streptozotocin-induced diabetes that results in a decreased sensitivity to hyperglycemia-augmented ischemic brain damage.